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. una > > * Mmmvn 2 mm $^bccmw^2^ 

llTv^^Ms^M^Mgo, (100) wvttjio 0 

o 

f -F (10 0) *&44*l©a«ttWI^ |«Eh^)V*MO*2I|l|:5J5 

W:Fe (100) *fefc**2©a*tt#»^ *;r**^> ******* 
T iuiaMgOii^ *«iM 8 0x (100) *iv^ (ioo) f5;^21^ Lf " 

m^o Vi oo)H«f^ititiF > * mm ^ 1 mm fc*f f * *• 

/'FelMiBCCiMt^Fe^W (10 0) *4fcJ± (100) Jj 
Zm&tiK FeifcttBCCifitttiFe ( 1 0 0 ) « 4 fctt ( 1 

oo) fe H s H m«5feia^t/c#^*^^^^^2^«#)i^, l-'* 

;V 2|ifol!oO) JiO»»T«kt«BFe (1 0 0) I07x^ftt0^ 



l lSik««> 0. 2-0. 5eVC*lftTy*KktWlfctii*a3i:Bt 
ttOT***^ 0. 10-0. 85eVO«Bftt*i£ttWlit4i«a3lc 

IS f5f * «>ft«f Ltffl v> fe ***** i^5m 

[If *a 7 ] 

**« wImeO, (Too) Cioo) 

0) J»*fctt (100) j|Sfli®**'fll3teElRlLfe#iBft»*^"^* :i: « 4: 

^ISmsOx (10 0) (10 0) ^«W^» B H MgO x ( 

iiklr^irFeS/ciiBCCM^^i-^Fe^^^ (10 0) itf: 

ii (i oo) i§ B H H M«^a^u^^ H H H JS^«b. *v»t, wofcfcor--;v 
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BUia^ 1 <£>F e ifcliBC C»iS*^ri-* F eMt© (10 0) flLLKW^tr-AJK 
K J: !3 ffe H a B M gOx (100) & & VMS (100) *&ifl®#*0BfcBBlR] L tz&lfc&M 
gOx (x<l) h^*^*M*KSJISTfc^v*Tit«^*»3Xgfc, 

h >^;i/|$M±^^2 60F e i fcfiB C cmMZ^HrZ F e ^£-&«9i|MfrII (1 0 
0) mttzlt (1 0 0) !§ H H H M^«3fcSef6]L7t^M H B H ii^f^-r^^4X®i: 

[W*3l 9 ] 

flHB#lX*lfc*2X5gi:<0Hlfc:, W H MgO, (10 0) £SW± (10 0) |§ B H B 
W^«&ffilRlLfc#MNiMgOx (x<l) frh1k%> v- K« *J*ft-J" * Xg 

1 0 ] 

itia#.^ H H H M gOx (ioo) *4v>ii (ioo) m^m^m^M^\ l/z^^m g o 

x (x<l) frbtk* > V*/l/»M«:5£J!S-tSXg*t»£, Mg Ox Ox-ft^fl^i-^X 
[l»3fc3ll 1] 

iSt±Cil«FeJ/;liBCCiI^tf^Fe^OW a (10 0) Jf $ 

l± (10 0) ^ H B H ®^^iei^L^#it H B B ii^«i-^xei:, 

fulfill 1 (DF e * fcfciBCCflljtfc^r*-* F e*-fr&© (10 0) Jf iiK*/-^ * V > 
^fe^i; «j 7*iV7r^MgOi^MU r— -/W-J: W&T^fr? r^Mg OJf £££ 
B B B lb L T#.*t B H B M gOx (10 0) *SV>|± (10 0) MslM^ffi^iBffi] L fc#*gg,M g 

Ox (x<d h >*ji'W8tm*i&j&-t&j:nb > 

my >^;Vi|il±l:f2cDF e J/:HBCCiiW^F e ^^cd^-Mb b h (1 0 

o ) « s a (ioo) ffiM>mtmmzfa l fc^ns st^jr-t & is t 
im$&L 1 2 1 

tuf5T*;V-7r ^MgOi^, MgOx Oxt^IlgM^-y7 h v^Tit^ 1" 

sit i i \,z%m.<Dm%mm^<nmj&'%m 0 

[l»:fc3l 1 3 ] 

ltffST^;V7r^Mg0^f^1-^Xfl^i-, MgOx W x ft £flii&?-£ XSg&#t> i 
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[0 0 0 1 ] 
[ 0 0 0 2 ] 

MRAM (Magnetoresi stive Random Access Memory) ti, H^Ja < ffiv^> tLTV^.5> fB'HijS 

xm<ffi3zm^mt>tLr&t) , wan, iubifDMRm^yy^m^^^tzt^^mi. 

[ 0 0 0 3 ] 

HI 8 (A) CattJ:3fc % TMRSti^&^-Cti, BMMfeifr h ft Z> h > * A/HEffiOWfll 4r 
& ft * KS 1 2^2 o <7)mfe £ V &A,1Z V > * >Hljfi ^tUV^ 0 

M) o H8 (A) ^ 1 cD5»ft«Mt^2 <^l»I4SMi:^M^|p|§^ 

#L^>h $ < ft £ o — ^> W 8 ( B ) fc^-*- <£ -9 Hi tf>g£H814*fii k H 2 <Dmm±mm 

m-t&m^-<o i m%mn>-t) t jz& < ft&o ^o»ffi(±. -i^ft^is^M^-f, 

7&*iS5v^v©v>7Hr*o^T'|f# "1" , "0" i: LT|B1S$*l* 0 ¥M-f b k KTO M 
t± >FS3& K IE« £ ti * fc & , :^3*|&te ^*UO tUlv^a^i^, 
[0 0 0 4 ] 

H9tt, MR AMOft^M^^-flEIT*) *K 1219 (A) fiMR AMO^gt* >J 

,1119 (B) (±fli5S:«iftiaK**ia-c*i3, 0 9 (c) i±, matWfc^-tWfWBi-ejbSo 

HI9 (A) !i/j<1- «t -5 i3> MR AMi:*v>ttt7- KjRWL tf y HftB L k«M1"^. 

*£3&SBfcMR AM-fe>io&*HB1tS*L-cv*a 0 E9 9 (B) i:*fJ:^:> 7 
- KJjlfc fcf y h*fcfc<3£iH8teE11S*L3fcMR AM-b^l±, TMRff-t, i«TMR| 
^ it?iJ^w SiifcMOSFETiSrtU^f), LtMt TMRi?© 

«tfc«MOSFETKJ: ij, Ettfll «*tt*aj"Ti fc3&*T?S £o « 

> fff#o»£|£x.!± v Mx.(i\ TMRX^oiimo^nn i ijfr d it^-elio HI 9 
(C) C^tJ:';!:, MRAM>^'J-b;H±, plS 0 1 fi^t^fL^V-^ 

ffittl 0 5 <h KU-f 0 3 -C-OWJClBSfeStLS^^^^fflii^StLT^jK^tL 

fc**- Mil 1 1 t^ft^MOSFET 100t, TMRli^l 1 7fcttLTV^ 
0 V-^«10 5ligi (GND) StL, Kl^-fXt TMRfi^^LTt'7 MlB 
LKBaScSfi-C^fco 7-FlWLIif-MSl 1 1 WLTlgL^v^C^v^ 

[0 0 0 5] 

I±t:IiL/:J:9 K> WIStt^t'JMRAMIi, 1 o^MO SFETlOOtTM 
[0 0 0 6] 

[*#H\*:]Rl] D.Wang, et al. : Science 294 (2001) 1488. 

mmtmik lx^ t-t% mm] 

[0 0 0 7] 

S«Og|^v^iti;J: 19 6 4Mb i t SSOMR A M £ ^1111- & JLM Liitfco t 
V>*j&*, **L&±©i***ft«>;fctf>KJ±, MRAMO^M*R^&£TMRSt^O#f±£pS] 
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«MTMR^C0^^m^^*nmJ±^J:^Mfc^^1-|lI^*^ (LI) o i 1 0 
X y) mMl&in,&MMKshZ < tz&mniPfr bti&o Z.co X d fc#t£T?{4 % tt^T- v > 4: 

[0 0 0 8] 
[0 0 0 9] 

3h$&m<v—m& iz. x tut, h y * frWMm t , ^» m <z>& 1 mho $ ti 
tz b c c *it fc^rr & $ i ^»i4#Ji t , tuiB h > * )Htmm<Dm 2 mm t^js $ titz 

h > * f|S B B B M gOx (10 0) *4Wi (10 0) M.H W«3gIE|S] Lfc 

sm g o x ( x < i ) m k i o « $ fix v> & i t & # m m^mxm^m^ 

[0 0 10] 

ttz, MgO (100) ^£>&& h y^frW-Mm tf>^jvp|ii©til|li:^ 

^$tL^Fe (ioo) frh%2>m <Dm&m*m t , ttris i > * ;vmjs 2 mnj k 
i*?^Fe (100) frtb&&n2<D&m&i£mt, ^^-r^m%yy^^m^m^. 

•C* ■o T„ ffilBM g O Jgtf*, fi H B H M g O x (10 0) *4v»li (10 0) 
@Bf6]Lfc#|§ H H H MgOx (x<l) MKX tyMJ&ZtiX\,*&Zt*WWit1r&mf&&tfim 

^•ftmmzti&o tfriBMg o ( 1 0 0) m<D&m^Tii§stmmF e (100) 1071^ 
[0011] 

^H^O^^tl*^ il*$ltW|}:, tSfiCilOFe (1 0 0) 

®*Jt«-t*x@t, tutB^i^Fe (ioo) m±^m^-\f~^mmmz x ^^ h %m 

gOx (10 0) &&W4 (10 0) fe H B H M^#^HfilRlL^#^ H H H MgO x (x<l) 
F e (10 0) IMt^Igt 1 
[0 0 12] 

Sfc, W H MgOx (10 0) &&v>(4 (10 0) #SfiM**ffi5feBBlRlL^#il§SMg 
Ox (x<l) ^f>^4it^it^lllit, tmc^l^Fe (100) I 
**£®?U &v>T\ %£M l j\:<D?zisb<DT~-)\sZt : f 7 »2Iii, lufB^lOFe (10 0 
) »-hfcW^plf-A3K*ffifc J: i9#|tB a H Mg Ox (10 0) (l 0 0) Ig^W^ 

«6fcBBlRjLfc#*ihIIMg0x (x<l) h y*MMMm*~&m&Tlz&^xmM 

t4»3Igfc, »h>*/H*M±te#2©F e (10 0) Jff Sr^^-S & 4 Xfl £ * 
^i-*ifc*^fct-*«»«fii* ; f-O»ifi^te55*ll«StL* 0 HffIBHlXet^2 
I§i©H^ IfflgOx (10 0) ^^,v^{± (10 0) 7^ H a H M^ffi^IBfRlL7t#^ 
JlMgOx (x<l) v- K«SrriSft-r*xe**L"CV>-CiAv^o tu|3 

T^e;v-7 r^Mg 0»*, MgOx OxiilljSM?-^? 1 ^fflv^Tit^LT^^ 
t^BR, ltrfBT ; E;i/ , 7r^Mg O^It^IS*!:, MgO x ^x^l^fl^LT f> 
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[0 0 13] 

[3PJ Sr 1" * ft <7) ft A co 7£& ] 
[0014] 

©IMJW»e>agillLfc4fi-C*<& (##^cm:W. Wulfhekel, et al. : Appl. Phys. Lett. 78 

(2001) 509.) o :©i7 4ftitii> mrnxm^^^m t a, t^m^mMm^^-m 
^m s o<d v y^^mmo±.mmtm^ z twos mmm^t^^ mm^m^ 

[0 0 15] 

T J (OlMtt (MR) Jfcii, JslT^S:T?tfe5tL*o 
AR/Rp= (Rap-Rp) /Rp 

iit, RpMRapit 2 o(o«s?)«ji:^lT t S¥ff i y 

Jul 1 i r e^^ZXfilL T xmfeK&lf &MR JfcWU JilTWJ: 

MRj£ = (Rap-Rp) /Rp = 2Pi P 2 / (1-Pi P 2 ) "C* «9 

P«= (Dfft (Ef) -Dal (Ep) ) / (Dat (Ef) +Dal (Ef 
) , a = 1 , 2 ( 1 ) t^£tL£ 0 

[0 0 16] 

-it, Pal W5-(OTs If >^ftJ*S"Cab 19, Dat (Ef) tD«| (Ef) t fi. 
-f-fL-rtL, ^Hfit*!^-^ Kt^lfc^tf K<7?"7 i/US-X^/l^F- (Ef) K33*t£ 

#U&$F]£ (Density of stateiDOS) t^„ aiHSSte&^JR&O^ 
4feO^lf>OMtt0. 5aTO^/;J6, J u 1 1 i r e^HCiW, *fe^fv^ 
5£M R Jfc i: L T 7 0 % » $ ti& 0 
[0 0 17] 

&&2 0 OmVW^IiiK, ±«©i $ CMR AM*S©Jtt 4 IBMA I: ft o TV» 
[0 0 18] 

M-7^^'>->A©w H (100) *&v>»± (100) *&sma*«&KiRj 

L7t#fe H H H MgO^ b LTfflv^MT J TT'n-f tK*tv>j 

>ujieofev»Tfii^$fLSifc**^«5tLSo Hut, ^iM^iia^MTj^t 

if (Ell (B) ) fc, MttMIt^SFe (10 0) (D3-*)V*?-^y Ymik*7F-t 
HT*^ «^ra<^ [10 0] ^WtSE-E? ©M#4:^tlll (ID 1 (A) ) T» 
HI 1 (B) Wi^C ^iOiiti^MTJff-iltt, tl^Fe (1 
00) fit, $2©Fe ( 1 0 0) M 5 fc> itLf>^FIC*t tl/cWaMg O x (1 
0 0) Jg&S^ti (10 0) !§ H B a M^M3feSBl«]L^#^ B H H MgOx (x<l) 13t, * 
^TLTfl|Ji£$*i/Cv>So ±1BJ u 1 1 i r e (D^ffrK =fc tU£, fSaSm?-^^.* > * 

3tEfl9K&4o Ell (A) ^fflOO] (T-H) & F e<D*.*Jl'*?-s1> 

KHfcJ:*LWr, 7x;K$fE F Kis&t&^^K (DOS) i±. #St* fcf > fc 4>Stx £ 
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i4 , MES ME ^CMLtf-^;v & » n ft j. ^ * {^m^o * 
!MKi*fci5»t*#lRfcMjiU W-tor/^vlf^foiH^^o HI (A) £ 

j K (flfcR) fi-7^;v^mjiEF K«tJ»*^rL*v» 0 £04?&FeA 

m h y^frKis^XfthtiZ ¥itt#*4o tf ^ 3r -> •¥ ;v (J|M£J|&&Wi (10 0) 

[0 0 19] 

#BBLoop^l:tT9o 02 (A) #»<bEI2 (D) ^^^HJfeO^t* 4 * F 

e (100) /MgO (100) /Fe (100) II^tt^lMf (JBLT. T 
F e (10 0) /MgO (100) /Fe (100) MTJJ kftt*. ) oai&IDgfc 
H^Wt^-t-H-eabSo Fe (10 0) ii, BCCtlW^iWt^-So £T\ 
iiMfcJiMgO (10 0) l^MfU MBEfe (^iR-xlf **'>-ifc) K 4 *K 

#.|$h h h M g O (10 0) S« 1 1 ^ * n y- MgO (100 

) V- KI 1 5 life, g| 1 (B) C^tl^;, 5 0 nmlf ©xi;^ 

y^iVF e (10 0) T«P*fil (ft 1 ««) 1 7 £Mg O (100) v- Kit 1 5±M 
STML, ^CV>-C\ jg&JC^T (2X1 0~ 8 Pa) ^ioV^T, 3 5 0 °C^T--;V^ 
^ffdo W^jBUKJi^^^S^tt^ Sn&WE#8 kVe*D, JSSjSUE** 0 . 0 2 n 
m/#, JfcftjftKiiFM (2 9 3 K) , y -J* fc LT liftffiWM^M g O (M g t 
Ot©Ml : 1) fcfflvs V-^tMiOgS^40cmfcU 
M&B£& 1 X 1 0 " 8 Pa, 0 2 frELW 1X1 0 ~ 6 Pa?*S, ft, ft^*i&lft,«tf> 
MgO (M g i: O t (Ditifi 1 : l) <Dftt>*)K, O^I^ttSv-xHIffltSit ^ 

[0 0 2 0] 

HI 3 (A) It, i^|^©F e (10 0) T^«S (i 1 IS) 1 70RHEED-f^- 
y*^tBI"e*-5o B3 (A) C^fJ:^:, Fe ( 1 0 0 ) TSISmM (H 1 M) 17 
&&0fciM1££¥:fit£&*LTV>*£££^LTV>*o ^v^\ g2 (C) K^fi? 

2 nmffOMgO (10 0) 7f21^Fe (100) TUMU (H 1 U) 1 
7±^Sra-e^H>^v^r;v^;Si-*o £<oH^ Mg OOt^if- Aj|3tftSrfflv^ 0 
HI 3 (B) 14, i©|§©MgO (10 0) AV7S2 lORHEED^^-^^tSlT? 
03 (B) C^fJ:^:, MgO (1 0 0) A'j7|2 1 & jy?&*Mltei:3Ffflte 

[0 0 2 1 ] 

HI 2 (D) 4 3 K % MgO (10 0) A1J7121 ±fc, 1 0 nmO 

Fe (10 0) ±IP1S ($216) 2 3^MLf: 0 aiLt, 1 0 nmS^OC of 
2 5£Fe ( 1 0 0) ±UWU (I21S) 2 3±(:lfL^o Co«2 5(i, igKlt 

, ±IBOftJjo*W*«jWI3niX Lt F e (10 0) /M gO (100) /Fe (100) M 

[0 0 2 2 ] 

±fBEBK4£MgOi^fi4, 1 0" 9 To r r 03fi*H^<fc»t?jKfl|«rfi 1 o fc„ 
2fftl?W\ «x.lff7^tt±i: 3 0 0 nmOH^omt^ 
^?^#M H H H )!I^^$tL-CV^ i So HI 4 {4, Mg O^gBf iCisttSIzgMSM 

ass I }\s<DmM%&%z*^i-mx$,& 0 El 4 fc^i"4 ? ic, O©^^ b;vp l t 

0 2 <T>7s*<ir h;vp 2 CitSS-JI^Ilv^ kifitrfr&o m 5 (4, MgOIitf^tt 
^Somit«M«^^-tHIT«abSo HI 5 fcjjjr*-J: ? fc, »##ffigflcj&*fr& t> iftv^i 
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fi B B a*^»(OfiW*PIt^feOt^^ MgOx (0. 9<x< 1) (DXiKB. 

fc#x.<b*L 0. 10-0. 8 5 e V (4 <9fNi£}40. 2-0. 5 eV© 

lEHW) ) > t*LKJ:»K h >*;i/«ift^*iijn-*-& &o t#x.£>ti£o ft, -tKi^A 1 
-Of^^li^, Fe (10 0) t(Dm<D b 0. 7-2. 

5eVtfi5)Wo iiiWLT, M g 0!tHteMlft& b ^*;M¥S«>?fiS3 f± 3 . 6 
e Vt?* IJ , LTJi 0 . 9-3. 7 e VOfiW?) *lTV** 0 *MM<DJ&Mte J: 

SJfttlv^t, 0. 3 e VSS© b ^MtltO^/^f^tU b J'^/l'il^fi 
ffigtft^lg-CJbSifc^^So {SU -tOfl&OgH. MxJ41tfi£0 3 b& b 

> * ;v of^» ^ilLtv^ RTiett3&«* * o 
[ 0 0 2 3 ] 

H6I4, ±&<Dj?mzX ^M^LftF e (100) /MgO (10 0) /Fe (100 
) MT J^OAfflWfc^&ffi&limfc^ia"?**.. flJ5£»]£2 0 Kfc*5V»TMRJfc 1 
4 6%t?*>l9, W3feaW6 2 9 3 Klc*v»TMRjfctt8 8%"C*ofe 0 -Oflii. SflSi-C 
^5&^£v>T#k*ifc*kl^V>MRJfcl?&£o J: 9 &iSv>MRjfcl±, Fe (10 0 
) llo^ t° J; o tliiit ^ i J: tiT" I f\ trLfc, 3t-u>b^^>i 

gh>*'J >^twHJi^S fc#£?>tL^ 0 1 eOOMTJf^^ftL/;^ MRJti: 
b KW-raif "bolli, 2 0%JBlF*iT?*o;fco MT J <D^t (9 

o MTJOfiffi-i'JT* (RA) i4, tkfl^m 2 iOttti, MRAMCSL 

[0 0 2 4] 

IH 7 (a) {±, Mfci3tt&MRtt<0;MT**JE##1!£*^?-|8^**o HI 7 (a) 

MRWit^IEVh a 1 f (41 2 5 OmViv^if HSv^#P,ii-C 
V»& 0 ^*<75A 1 -0^C;mt£MRjt<7)^M-r&mJ±Vh a 1 f {4 300-600 
mV-e&&o HI 7 (b) fc, MT ] <DmtlW,J±V o u t f± ( = /Wr*WJBEX (Rap- 
R p) /Rap) ^^-To tB*«J±Vo u t ©**fcl±JE>t>f 7*£:*3V>T 3 8 OmV© 
ttW^tLTV^ 0 i©fli, Al-0^V7Ol^i (2 0 0 mV) Oft 2 ffiFOflftt* 

k 4 a Mr 3frte ^Ltv^o 

[0 0 2 5] 

ft, _h|SHJfe0^^^v^T{±, BCCOFe (10 0) fcfflv^fcjft*, ftfr»)fcBCC 
OF el^, fflxtf, F e - C o Fe-Ni ^> F e - P t^ifflv^C t 

toiFe (100) liMgO ( 1 0 0 ) if t ©III:, 1 JIT/fMtfcJKT- 

[0 0 2 6] 

Jfcfc:, ^^0^2 0|lilOM^4^^^^*^3^CF^OM^ , S^ov^T^ : t: 
fxdo *ti«CJ:^F e (10 0) /MgO (10 0) /Fe (100) TMRft 
^Oi^#2£T*l4, Jf^^'J>«^:J:*)MgO (10 0) ^#*t H H H 4 fcfiT 

^^•7 r^M-eif® u f«7--;v«iI^Ht^i^) (ioo) M.HM^SB 

(2 9 3 K) 19 , 9—>fy b LT(4 2 >f y5 ©MgOS:fflV\ A r 
(p-C^^y * U >^«rffo^o Ml*i±2 0 0WC*i)> $;Mjgf4 0. 0 0 8 nm/ 
st?*> *o ^©ift-eittfcMg 0(4T^e;V7 r ^tlT^^fcfe, Sfi^?)3 0 0t; 

[0 0 2 7] 

ft, O^ioiAMtLtit jftS^J-O^tR^tSA^J***^^*^ 0^ 
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[0 0 2 8] 
[ 0 0 2 9] 

•e*5?o #!)xJi\ MgOJitcK^RSi^Ai- Sft*?«9 fc, MxifC a^S r ^ K-tf 
& - fc-C h >*/H¥«tf>1*3 £fl^1-&^?ir£Jlv^T MgOHOjf 

ii»ffi^iifflnrfg-c*^^ fci±H? it?44v», iSHSi officii. 

1 0~ 4 P aSftOflLSrJg^o 

[M«±^fijffi^rtgte] 

[0 0 3 0] 

[mw<7>ffijfi-&!fti3j] 

[0 0 3 1 ] 

[HI 1 ] 2M&EB<3#1 «»IH:UMT jSHHSii (HI1 (B) ) fc, Mtt 
Mlt^^Fe (10 0) 0i^?-;tv Kil^tlT^I), «^H90 [ 
1 0 0] ^|pI^^-r^E-EF ©if^^ti (HI (A) ) -e** 0 

[0 2] HI 2 (A) 5&»feH2 (D) i-Cti, *mM<DmM<Dl&mte3:&F e (100 
) /MgO (100) /Fe (10 0) il^tt^»I^ffi»^ (»T, I~F e ( 
10 0) /MgO (10 0) /Fe (10 0) MT J J tttSo ) ©IM^i 

[0 3] HI 3 (A) fi, F e (10 0) T*&M (till) ORHEED^^-y 
*^fBI'C*«9, HI3 (B) W\ ^CDl^OMgO (10 0) A'J7i©RHEED^ 

[0 4] MgOJSft«FC*»t4EISMa s s*^* h ^OiBiBljBf**^-ria"C* « 

o 

[ hi 5 ] Mgoit^w mmfr&vmmmM&im * ^1- hi -e $ & „ 

[HI 6] F e (10 0) /MgO (100) /Fe (100) MT J SH^AMl^ & 

M»LiM£^-?-0-tr&£o 

[HI 7] HI 7 (A) ti\ MS^j3tt^MRibO/^MT^mS«tt^^1-|H-e^)^o 
07 (B) fi, MTJ^tB^mffiVo u t \t ( = /<•* T*«JEEX (Rap-Rp) / 
Rap) £^1-0T-&£o 

[0 8] TMRi^wiit *<Dmftmm*7F-tw?&z>o 

[0 9] MRAMO3fe*:#jt«*^ia-C*0> 0 9 (A) ttMRAM»«@t^ 
*3> 0 9 (B) tt*^»fc|aIIM*J£l8^*»K 0 9 (C) fi, #«^^i-ifM0T? 

[010] 7^77^A 1 -0* > y&JVMMt Ltzifc&MTMRm^m^t&tt 
[0 0 3 2] 

1 -IIOF e (10 0)®, 3-WaMgOx (10 0) &&v>J± (10 0) &j| 
®^te&IBftLfc#>NMIMgOx « (x<l), 5-»20Fe (10 0) 1 1 — Jjt- 
iiM gOx (10 0) *4v>li (10 0) igf Hm^-R^BBlR! L tz^ffigkM g 0 x M ( 
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x< 1) , 1 5— MgO (10 0) v- FJg, 1 7-xt7^v^r^F e (10 0) T*B 
(H 1 M) , 2 1 --MgO (10 0) 71, 2 3 -itf^Jryt;VF e ( 1 0 
0) JtSPM (*21ffi) o 
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[mm] mr AMom^jmBtft^^^^o 

[Wtk^WCl WaMgO (10 0) iMRlltifU 5 0nmI(Oxe^Jf>t;V 
F e (10 0) TS&Sfli (IS 1 U) 1 7^MgO (100) v-Ffl 5 ±fc£»T»J& 
IU ^K*^ (2 X 1 0~ 8 Pa) t&V^T, 3 5 0 "CTrT"-^^^ o 2 

nml^MgO (10 0) /t'J TJf 2 1 £F e (10 0) TflSWl (fill) 17±C 

^^ytrtttSo ioR, MgOoi^tf-Alf^fflv^fto MgO (l 

0 0) /tijrf 2UC|fiT\ SMOnmOFe (10 0) ±fl!«ft (|2«ft) 2 
3 £ffML*: 0 iII%LT. 10nmff$^)Coff21^Fe (10 0) ±»1S (»2I 
ft) 2 3±tcltaL7^o CoJB2 1ti, ±«um®2 3 cDSMlllft&M^-^ 

tFe (10 0) /MgO (100) /Fe (100) MTJ f^SMtSo 
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